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Translation of paragraph 10024] & [00261 of cited reference(Kohei 05-343394) 
[0024] (here is used the description of the document translated by 
computer as unchangingly as possible.) 

In order to prevent or reduce invasion air when oxidizing a wafer 
after a wafer is entered in a quartz tube and the quartz tube is closed by a 
quartz cap, an oxidizing condition is set to only 02 of 20 SLM(s) for dry 
oxidation, and to H2 of 8 SLM(s) and 02 of 11 SLM(s) for wet oxidation as 
above-mentioned- Oxidation temperature is at 800-1100 °C and oxidation 
time is for 1-4 hours. A gas atmosphere when inserting a wafer into an 
electric furnace is referred to as "without 02" for the case of only nitrogen, 
"with 02" for the case of oxygen diluted by nitrogen, and "02 flow" for the 
case of only 02. As an example, nitrogen 20 SLM for "without 02", mixture 
of nitrogen 20 SLM and oxygen 2 SLM for "with 02", and oxygen 20 SLM for 
"02 flow" are set, respectively, and these three level are compared with 
respect to formed films. Apre-washing condition is referred to as "with HF' 
for the pre-washing which includes fluoric acid processing, and "without HF' 
for the pre-washing which omits it, in the process of "ammonia ■ 
hydrogenperoxide solution"— *rinsing— ►"hydrochloric acid ■ hydrogenperoxide 
solution"— ►rinsing— ►"optionally with or without fluoric acid processing"—*' 
rinsing, which is generally known as a cleaning method of Si wafer. In 
"with HF', the wafer front face after pre-washing is hydrophobic. On the 
other hand, since "without HF' is ended by the hydrochloric acid • 
hydrogenperoxide solution— *pure water washing, the wafer front face is 
hydrophilic. Moreover, since with respect to with- or without -hydrogen 
annealings after thermal oxidation, it is confirmed that there is no influence 
in measured value of a life time when dry oxidation and wet oxidation are 
shaken in the level within the same processing, the difference of the life time 
in the following examples depending on the level is considered not to be due 
to change of interface level density. 

[0026] Although the lifetime of Si wafer is about the same in the 
washing-conditions without HF(hydrofluoric acid) and with HF under the 
oxidizing temperature of 800°C, the lifetime in the washing-condition with 
HF significantly increases comparing to the lifetime in the 
washing-condition without HF as the oxidizing temperature goes up, and 
such tendency is the same until it reaches 1100 °C. As a result, the 
washing-conditions with HF are better. In the conditions without HF, the 
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surface of Si wafer after the pre -washing is hydrophilic and the low rank 
silicon oxide occurred on the Si wafer during washing by 'ammonia/aqueous 
solution of hydrogen peroxide' and hydrochloric acid/aqueous solution of 
hydrogen peroxide' causes reduction of the lifetime after finishing thermal 
oxidation, as described. Impurities contained in chemicals are incorporated 
in the low rank oxide despite it is highly pure, and thus the impurities are 
considered to be the cause of lifetime reduction. Since the impurities are 
removed from the wafer to which hydrofluoric acid treatment has performed, 
the lifetime is considered to increase. In this embodiment, the lifetime in 
the condition with O2 flow (denoting the case of only O2 as gas atmosphere at 
the time of introducing a wafer into an electric furnace) and with HF is 
longer and better than the case of without O2 and without HF. 
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